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SUBJECT: Transmittal of Miscellaneous Paper D-78-l 

TO: All Report Recipients 

1. The Miscellaneous Paper transmitted herewith represents the results 
of one of the research efforts (work units) of the Corps of Engineers' 
Dredged Material Research Program (DMRP). This study was conducted by 
the Habitat Development Project (HDP) of the DMRP. The HDP had as its 
main objectives.the development of wetland and upland habitats on dredged 
material and the evaluation of the impact of disposal in shallow water 
and upland sites. 

2. This report, "A Survey of Potential Medical and Veterinary Diseases 
at Habitat Development Field Sites" (Work Unit 2AlO), addresses the 
concern that the establishment of natural habitats on dredged material 
msy increase the incidence of medical or veterinary diseases at those 
sites. Habitat development sites in Oregon, Texas, and Virginia were 
evaluated, and it was found that an increase in the incidence of veator- 
borne, contact, or environmental diseases would not be expected as a 
result of habitat development activities. 

3. This work unit is of importance in assessing the overall environ- 
mental impact of the habitat development disposal alternative and 
iS one of many research efforts in the HDP with a similar objective. 
This and related work units will be synthesized in a report entitled 
“Upland and Wetland Habitat Development with Dredged Material: Eco- 
logical Considerations" (2A08). 

JOHN L. CANNON 
Colonel, Corps of Engineers 
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Preface 

This report constitutes a literature survey of selected potential 

medical and veterinary diseases at three of the Dredged Material 

Research Program (DMRP), Habitat Development Project (HDP) field 

sites: Miller Sands Marsh and Upland Habitat Development Site, 

Columbia River, Oregon; Bolivar Peninsula Marsh and Upland Habitat 

Development Site, Galveston Bay, Texas; and Windmill Point Marsh 

Development Site, James River, Virginia. 

The study was conducted as Work Unit 2AlO of the DMRP for the 

Office, Chief of Engineers, at the U. S. Army Engineer Waterways 

Experiment Station (WES), Environmental Laboratory (EL), formerly the 

Environmental Effects Laboratory, Vicksburg, Mississippi. 

The report was written by Dr. John W. Simmers, HDP. The study 

was under the supervision of Dr. Hanley K. Smith, Manager, HDP, and 

the general supervision of Dr. John Harrison, Chief, EL. 

The Directors of WE'S during the study were COL G. H. Hilt, CE, 

and COL J. L. Cannon, CE. Technical Director was Mr. F. R. Brown. 
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A SURVEY OF POTENTIAL MEDICAL AND 

VETERINARY DISEASES AT HABITAT 

DEVELOPMENT FIELD SITES 

Introduction 

1. The development of marsh and upland habitats from dredged 

material disposal sites at Bolivar Peninsula, Galveston Bay, Galveston 

County, Texas; Windmill Poi..t, James River, Prince Georges County, Vir- 

ginia; and Miller Sands, Columbia River, Clatsop County, Oregon, may 

affect the Localized incidence of selected human and veterinary dis- 

eases in these areas. The effect could be an indirect impact of habitat 

development through the attraction and maintenance of animal populations 

that serve either as reservoirs or are otherwise involved in the mniute- 

niincc or tr.lnsmiss ion of c(m~muni(*:~blc discr~sc~s of human or vctcrinnt-y 

importance. 

2. This report represents an effort to distinguish between the 

possibility for a communicable disease problem related to habitat devel- 

opment and the probability of a problem related to this activity. 

Survey Approach 

3. This survey was conducted in three phases; the first phase 

involved the listing of animal species (both fish and wildlife) associ- 

ated with the particular habitat development sites. The second phase 

identified known diseases of human or veterinary importance potentially 

associated with each animal on the list and the role that the animal fills 

in the transmission of the disease. For example, a t-cd-winged blackbird 

(AgeZaiue phaenioeus) can be a reservoir for the virus of western ecluluc 

encephalitis. If in fact the blackbird were infected with the virus, the 

disease could be carried to a man or a horse or to other animals by cer- 

tain rpocies of mosquitoes (Aedee aegypti or various Culex 8pp .) wtlll*lj 

first bite the blackbird and then bite the man. As the reader might 

judge for himself, the variety of possible diseases a man exposes himself 



to through association with natural animal communities is surprising and 

perhaps upsetting but the actual occurrences of tllkxsc disvastbs 

on the local and state level do not <rppro;~t.I~ tile i~~~tenti:ll. ‘l’he third 

pi~asc’ st~i~vt~tl tl~cn to dcbfinc, for ta;l,.h disc*;ise, thts .IL.LU;I~ IOC:I 1 izetl and 

statewide occurrence of the diseases listed. 

Animal populations at the llabitat development sites 

4. The list of fauna presented in this report and used to define 

potential disease interactions wl1.9 obtained from the Dredged Material 

Research Program (DMRP), Habitat Development Project (HDP) files and 

represents two types of information: 

a. - Listings from baseline field and/or literature fauna1 in- 
ventories for the general locations of proposed habitat 
development. 

a* Listings of fish and wildlife species actually observed at 
the sites during the early phases of site development. 

5. The fauna1 listings presented are incomplete for the locations 

discussed but are suggested as adequate for the purpose of defining the 

relationships that may cause the transmission of disease from animal to 

animal or animal to man. 

Potential disease problems 

6. The potential diseases associated with the listed fish and wild- 

life were Identified from reports of state health organizations of 

Washington, Texas,and Virginia; publications of the U. S. Center for Dis- 

ease Control: publications of the U. S. Agricultural Research Service; 

and a general literature review. 

Actual disease occurrences - 

7. The A-year ptarioti from 1971-1975 was studikld to idcntlfy t\le 

actual incidence of the various diseases in the states and in counties 

adjacent to the locations of the HDP field sites. The same sources used 

to obtain potential disease information were used to obtain the actual 

disease incidence data. 

Results 

Survey 

8. The results of thn survey are presented in Tables l-3 accord- 

ing to column headings that urc explained below. Tables are designed 

6 



for quick reference by site and obvious animal species. Diseases listed 

are those that may be influenced by habitat management practices to 

encourage or discourage site use by specific animals. Al though these 

d,iseases may have been reported from areas near the HDP field sites, none 

have been reported specifically from the field sites. Finally in order 

to make the tabulation less confusing, literature references have been 

omitted and a list of useful secondary literature is given in the bibliog- 

rFlphy . 

Definitions and explanations 
of column headings within tables 

10. The following is an explanation of the headings included in the 

tables : 

a. Host -- An abundant animal at the site and one that might 
ztain a pathogen (bacteria, virus, etc.) by serving as 
a reservoir for that pathogen. The host animal may also 
transfer a pathogen to man or to animals of economic impor- 
tance to man. When the host animal serves the transfer 
function, it is called a vector. Host animals are usually 
vertebrates and the most obvious animals at each field site. 

a* Vector or intermediate host -- Certain diseases are direct- 
ly communicated from one man or animal to another man or 
animal but most listed in the tables of this report require 
another animal to link the reservoir and the susceptible 
host. This other animal is either a vector or an intermed- 
iate host or both. 

(1) 

(2) 

Vector -- A micropredator (a predator that takes only 
a small bit of nourishment from the prey) that may 
transfer a pathogen from one susceptible host (reser- 
voir) to another susceptible host. If the pathogen 
does not further develop or reproduce in the micropred- 
ator, then the micropredator is called a vector; if the 
pathogen develops or reproduces in the micropredator, 
the micropredator is considered an intermediate host. 
Usually vectors seek out prey (susceptible hosts) and 
may transfer pathogens to new host species and new 
geographical areas. 

titermediate host -- As explained above, the intermedi- 
ate host may be a vector. The intermediate host may 
also serve a passive role in disease communication. 
An animal serving as an intermediate host may be eaten 
by a susceptible host thereby transferring the patho- 
gen to the susceptible host. A waterborne pathogen 
may undergo development or reproduction in an intermed- 
iate host before returning to the water to infect a 



susceptible host. Intermediate hosts are mOst often 
lower invertebrates: arthropods (usually insects) 
and mulluscs (snails or bivalvia). 

c. Disease - -- May be acute or chronic and generally one of 
three types: vcxftor--l)orne tlist';ls~~s, contact d ise:lscs, or 
environmental diseases. For information on most of these 
diseases, the reader is directed to the Manual of Communi- 
cable Diseases, published by the Communicable Disease 
Center, Atlanta, Georgia. 

d. Role of host in disease - -- A host animal may serve one or 
more roles in the communication of human or veterinary 
disease. 

(1) Final susceptible host -- Contains the final develop- 
--merit form of the pathogen, usually the infectious 

form. 

(2) Host of micropredators -- An animal supporting micro- 
predators that may serve as vectors or intermediate 
hosts, e.g., an animal serving as a tick host or flea 
host. 

(3) Intermediate h<-st -- - This role is explained above and 
refers to a host supporting a developing or reproduc- 
ing stage of a pathogen. 

(4) Reservoir host -- An animal that harbors a pathogen at 
a chronic level and thereby makes the pathogen avail- 
able to vectors, intermediate hosts,or final hosts. 

e. - Pathogen -- A living organism such as a virus, bacteria, 
protozoa, etc., capable of producing disease in a suscepti- 
ble host. 

f- Hosts of economic significance -- Hosts including man that 
are preferred by micropredatory vectors, or who may consume 
intermediate hosts or who are other-ways susceptible to a 
disease. Included in this list with man are animals associ- 
ated with man as domestic animals or pets. 

a- Human infections per year -- The average number of infec- 
tions reported for 1971-1975 from counties adjacent to the 
HDP field site. 

!I* Average for state -- The average number of human infections 
reported for 1971-1975 from the entire adjacent state. 

i* Likelihood of occurrence -- An a through & rating of pos- 
sible occurrence of each disease at each site: 

(1) a Reported in county or adjacent counties every year 
i971-1975. 

(2) b R,eported in the state during 1971-1975, but no cases 
in counties adjacent to HDP field site. 



(3) c Reservoir, vector, and/or intermediate host species 
present, but no cases reported in man. 

(4) 4 Veterinary disease predominantly of wildlife, no 
human cases. 

1. Notes -- A series of notes is appended to each table set 
to clarify or elab~>iate on items of special importance. 
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Table 1: Notes, Miller Sands 

1. These diseases are related to water temperature; water temperature 
should not be increased. 

2. A rickettsial disease carried by a fluke in a fish. 

3. An average of seven cases per year of rabies in wild animals occurs 
in the state. 

4. There are no significant medical or veterninary diseases currently 
known to be related to nutria. 

5. Avian botulism can be exceptionally harmful to populations of 
waterfowl during periods of drought. 

6. Leucocytozoonosis may be fatal to immature waterfowl. 

7. Undoubtedly there are many infected birds. This is a common dis- 
ease, but only occasionally reported. 

(Sheet 6 of 6) 
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0 
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Ilot?* Raccoon. l Tad1110. 
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Rlekettmia rlckettrll Rabbit, cotton rat, 
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7 I 
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7 
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tnra.11. Culex 

AmblYom. .mcricanm 

p1.r C.m.11~ 

raat.A equine 
cncephalit!. 

St. Levis 
.ncephslitis 

ueatern l cluinr 
.nCeph.iirll 

St. Loui. 
mc.phalItl. 
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Tick paralysis 
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lever 
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I 

Tick hoar 

t 
R... ir 

Rickett.1. rlckettsii Mm. cattle. wine. 
.h..p. hors.. cd. 

burnetii C0x1.11. gotit. rabbit. 
None 
Paatcurell. *- 
rensis 

Rabbit. Cotton ret, RICkett.!. ricketrsii 
c.t. domestic bird. 

Caxi.11. burnetll p.aa.rln. bit-d 
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Virus 
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t 
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0 
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0 
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ime111osus 
Lymphocytic- 

chloriomcnlngltls 
western equine 

l naephalitls 
Yestern cqulnc 

cnrcphalitin 
Rest 

mcephalitll 

WelterIt equine 
encephalitis 

St. !&xl9 
cncephslftir 

Rocky Km. spotted Tick 

nlarlanll “OS’ 

Ylld bird paralysl~ Tick 

I ht mt 

,*r 

*t :ho 

t 

i ha 

I 

t 

t 

Cb 
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=a, msserlnc bird 
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I 

% 

0 
1 

0 
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0 
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1 

0 

1 

2 

1 

0 
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0 
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nost 
vector or 

Internedlate “ost 

*entatus 1xodc. 

“a?n!aphysnlls 
1cnur,n-Dnl”r?rln 

Ardcl nra 

c&eJ t.rsa11q 

Rocky Ft”. apottrd TlCl 
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“On* 
I 
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rat, psssr1n* 
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t 
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2 
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0 
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0 
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Table 2: Notes, Bolivar Peninsula 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Nearby Brazoria County, Texas, has been the only recent site of 
tick surveillance. 

Chagas' disease or American trypanosomiasis is a potential threat. 
All the vectors and reservoir hosts are present, but human cases 
are rare in the U. S. 

Leprosy incidence has dropped from 34 in 1972 to 17 in 1975. 
Involvement of armadillo is not well defined at this time. 

A high proportion of reported cases occurred in counties adjacent 
to the HDP field site. c 

Thirty-three St. Louis encephalitis cases were reported in Harris 
County in 1975. Only Jefferson County, Texas, participated in the 
1976 surveillance program. Harrison and Jefferson Counties are 
near the Bolivar Peninsula. 

This disease is usually not reported by health organizations. 

Plague has not been reported in the 1971-1975 period, but was 
reported in the 1900-1970 period. 

No reports by county are available. 

A total of 330 veterinary ravies cases have been reported per year 
statewide. . 

A. fever has not been reported from this area, but vectors are 
present. 

Local food poisoning reports and salmonellosis reports are not 
available. Packaging and transport of food moves contaminated 
material out of the immediate area of contamination. 
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#.nap1aalrae.*a 
Colorado tick fever 
Tick parslysis 

I 
HM, rabbit. rodent, Rlckettsie rick&tall 4 

pasaerins bird 
. Psstrure11m 

tu:arensis t O 
4 “lckettsls rlckett.11 MS”, rabbit, do,~. ro- 

*WA. pa.serlnc 
bird- - 

vim. . ,?a”. hor.e. dacstic 

I 

bird. psascrin. 
blrd, rodent 

I 
Passerine bird 

Rlckcttal. rlekettsll Me.“. rabbit. rodent. r1 
,w..crine bird 

Pssteurella 0 
tulsrensis 

mane not re- 
potid 

Rlckettslm rlckrttsll Mm. Ipdcnt. passer- Cl 
ina bird. rabbit 

Pnatcure11m 
t 

0 
tu1arrnai* 



Table 3: Notes, Windmill Point 

1. Dermacentor variabilis has been implicated as vector of Rocky 
Mountain spotted fever in Virginia. 

2. The year 1375 was t,hc fir:.+ + ic,r> :trt!lropod-borne encephalitis was 
reported in Virginia. : tl !'J:' t :,c r'# wt‘r(' two cases of eastern 
equine encephalitis and one St. Louis strain. In 1976 there were 
three cases of St. Louis encephalitis in and around Richmond. This 
may represent an emerging zoonosis. The dense populations of pas- 
serine birds may require management. 

3. Colorodo tick fever was previously isolated on the east coast at 
Long Island, New York. 

4. Derrnacentor variabilis was confirmed as the cause of tick paralysis 
in Virginia in 1948. 

5. Rocky Mountain spotted fever transmission by Ixodes denatatus was 
confirmed in Prince George County, Virginia, in 1952. 
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